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Curtiss Carrier Pigeon 


The Air Mail Division of the United States Post Office Department is 
the greatest exponent of commercial aviation in the world. Having success- 
fully proved over an operating period of eight months that a day and night 
schedule between New York and San Francisco was feasible and practical, 
the next step was to obtain aeroplanes that, with the same faithful Liberty 
motors and with the same or better performance, would double the pay 
load — thus doubling the income without materially increasing the operating 
costs. The Curtiss Aeroplane and Motor Company, Inc. were quick to see 
the opportunity and developed for the Air Mail Service, the Curtiss Carrier 
Pigeon. 


On the official tests this machine made the following remarkable per- 
formance with full fuel load and a pay load of one half a ton. twice that of 
the present DH. 

High speed 128 MPH Cruising speed at 1500 RPM 108 MPH 

Landing speed SO MPH Ceiling 16200 ft. 

Climb 1,000 ft. per minute to 3,000 ft. 

The official cross country flight of one hundred miles was made in fifty- 
nine and one-half minutes on twenty gallons of gasoline. 


Five miles per gallon — Five cents per mile — Ten cents per ton mile. 


This is Commercial Aviation with Real Economic Possibiuties. 
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Stop ! Look ! Listen ! 

Come to Lincoln and Save $800.00 

While they Last 

22 New Lincoln Standard Tourabouts 

equipped with new 150 HP Hispano-Suiza motors, f.o.b. Lincoln Flying Field— 

$1875 90 

These ships are covered with new cloth, six coats new fresh pigmented silver dope, 
choice of regulation Standard wooden landing gears or our new type steel landing 
gear such as used on the LS5, new aluminum cowlings, dual controls for training 
purposes, double steps to passengers’ cockpit, all the latest refinements of commercial 
planes. 

A deposit of $500.00 will hold one of these ships 30 days. 

Never before has a ship of this quality and performance been offered at the above 
price. 

REMEMBER there is only a limited number and you must act quickly if 
you are to own a new Lincoln Standard at the above mentioned price. 

Delivery can be made within 24 hours on receipt of your order. 

LINCOLN STANDARD AIRCRAFT CORPORATION 

LINCOLN, NEBR. 
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THE WRIGHT J-4 AIR-COOLED 
AERONAUTICAL ENGINE 


eronautic engineers for 
years past would have used 
air-cooled aeronautical engines 
had they been as fully developed 
as water-cooled. 

In recognition of this fact the 
Wright Aeronautical Corpora- 
tion has, for the past two years 
given major consideration to 
the development of the “Whirl- 
wind” series air-cooled engine 
— culminating in the present 
Wright J-4 model. 

Governmental and commer- 

BuMetin No. 8 fully dcscri 


cial engineers, both American 
and foreign, watching this ad- 
vance realize that they can now 
obtain in the Wright J-4 all the 
many advantages or an air- 
cooled power plant. 

It is significant that after ex- 
haustive and comparative study 
of various engines (both water 
and air-cooled) a company that 
is undertaking the most impor- 
tant commercial project in 
America has finally placed their 
orders for Wright J-4 engines. 

bins the Wright J-4 engine, to- 


WRIGHT AERONAUTICAL CORPORATION 
Paterson, New Jersey, XJ. S. A. 


Ones higher performance. *** 

Free jrmn radiation troubles^ ^ 

WRIGHT J-4’S ARE JUST AS DEPENDABLE t 


wyhing time. ^ 
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Aircraft Industry not Decrepit 

I N a recent statement Representative Lam pert, Chairman 
of the Special Aircraft Investigation Committee, gave 

in n very bad condition both financially and as to orders. 
Thai this impression is general is also true. The public 
believes that the factories making airplanes are idle and wait- 
ing orders that the government is withholding. It does not 
realize that the situation existing last year has changed. The 

incss. There are exceptions of coarse as there will always be, due 
to the lack of a continuing policy of procurement, but with 
Ihe exception of two or three factories all appear to have 
practically all the business that they can handle for a number 

lories from the field has narrowed down the sources of sup- 

lt will he unfortunate if the impression of the condition that 
obtained last year in the aeronautical industry is allowed to 
continue, and there will be a reaction from the public if it 

persists. 

It is only natural that the companies that make up the in- 
dustry will not cry from the house tops their prosperous 
condition, for they know that as soon as their present orders 
are completed, they will possibly be in the same condition 
that they were during last year. It is reassuring, however, 
to know that there has never been available since the War, 
the amount of appropriations that aro now ready to be spent 
by the services. The recent agitation hns so aroused public 
sentiment that there will undoubtedly be a greater tendency 
to give production ordors for air equipment than ever before. 
In an early issue we hope that figures will appear that will 
show the volume of business that each company has received 
during the last five years and also the amount of orders on 
hand. In this way it may be known just what the true con- 
dition of the aircraft industry in this country is at the present 


Lifting the Navy into the Air 

L ORD THOMSON, Air Minister of Great Britain under 
the Labor Government, sailed for England this month 
after a visit of a few weeks during which he gave several 
addresses on air power. 

As a parting shot, he made the following comment on 
naval conservation : “During a discussion in the House of 

Lords, an Admiral said: ‘Our ships most be submerged into 
the sea or lifted into the air.’ In replying, I remarked : ‘It 

lift the navy out of the sea as it will be to lift the admirnlity 
from its hoary old ruts.’ ” 

Lieut. G. R. Fairlamb, of the Naval Air Service, who is 
stationed at the strategic station of Coco Solo in the Cannl 
Zone also indicates in an article on “The Independent Air 
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Force" how necessary it is for the commanding officers of 

“Due to a variety of causes,” he writes, “perhaps all of 
them springing from the lack of clear vision on the part of 
senior officers of both services, the agitation for an indepen- 
dent air force is being felt with a greater strength than ever ' 

ship as an aviation officer, was made to appear as the ship's 
‘politician,’ treated accordingly, denied opjxrrtnnity to fly his 
ships, and hampered in his work. He disgustedly stated that 
naval aviation was hopeless until the older crowd passed on. 
This was not nn isolated phenomenon. It is an illustrative 

“The majority sentiment among naval pilots hns been in 
the past opposed to the idea, most probably because they 
are sailortnen first and aviators incidentally, and because most 
of them have had sufficient background of naval life, strategy 
and tactics, to believe that aviation to be useful to the Navy 
mnst be part and parcel of the Navy, but the sentiment of 
Naval pilots is apparently changing in favor of the new 
scheme." 

The attitude of both the English and American high Naval 
commands seem to bo very- similar. It is refreshing to hear a 
Naval officer speak out with boldness and admit that Naval 
air pilots are disgusted with the present air policy. It will 
help “Lift the Navy into the Air” which, by the way, may 
become a popular slogan in the years to come. 


$9,000,000 More for British Air Force 

I N presenting the British Air Budget for 1925-26, Sir 
Samuel Hoare, Secretary of State for Air told the 
House of Commons that the “grant-in-aid” from the Ad- 
miralty of £1,972,000 for the expenses of the Fleet Air Arm 
was really an increase in the appropriations for the Royal 
Air Force. He said that it did not in any way deprive the 
Air Ministry of its undivided responsibility for all air 

He stated that there had never been such unanimity 
among the leaders of nil parties upon any question of defense. 
That the Government was carrying through a program of 
trebling the combatant strength of the Air Force. He found 
that the new types of aircraft as compared to those built 
during the War cost about twice as much. 

How different this sounds from the reports current in this 
country about the dissensions in Great Britain over air 
power. It also means that the British are to spend next year 
over $100,006, 000 on air development. But more important 

nn equal voice with the older arms is able to get its proper 
support and does not have to live on a small part of the ap- 
propriations of the Army and Navy. 1 1 is no longer a 
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An Introduction to the Helicopter 

By ALEXANDER KLEMIN 


The helicopter or direct-lift type of aircraft has many 
enthusiastic supporters, and the achievement of vertical 
ascent, vertical descent and hovering flight are beyond donbt 
of real interest- In spite of numerous flights already made 
with this type of aircraft, it is difficult to say at the moment 
whether we have, in the present-day helicopter, the first stages 
of a valuable type of flying machine, or merely a forced idea. 
There is however a possibility of ultimate success, and inves- 
tigation should undoubtedly be continued till a definite solution 
is reached. 

To achieve utility, the helicopter must climb vertically with 
a moderate degree of useful load; attain a reasonable ceding; 
achieve vertical descent with motors in action ; achieve safe 
descent — if not vertically, then at least on a steep path with 
dead motor; have a reasonable speed in horizontal flight; be 
fairly stable and completely controllable; and have reasonable 
assurance of correct functioning of its mechanism. In these 
requirements we have the outline of the whole subject. 

Lifting Airscrews 

The obtaining of a large thrust/power ratio with a lifting, 
stationary airscrew is not the solution of the helicopter, and 
is in fact one of the requirements most readily achieved. The 
work delivered to the airscrew is equal to the kinetic energy 
of the air after it has passed the airscrew — if aerodynamic 
losses are neglected — and is therefore proportional to the 
square of the slipstream velocity, multiplied by the mass of 
n : r approaching the airscrew in a given unit of time. The 
thrust- on the other hand, is proportional to the slipstream 
velocity multiplied by the same mass. To achieve a large 
thrust/power ratio it follows that the slipstream velocity 
must bo low for a given thrust, in other words, a large mns 
of air should receive a small acceleration in passing through 
the airscrew. This is achievable by having a large diameter 
or disk area, and theoretically there is no limit to the value 
of the thrust/power ratio achievable by the simple expedient 
of increasing the diameter. In practice, of course, the weight 
of the airscrew would go up so rapidly with increased diam- 
eter that a point would be reached where all further advan- 

Mnst remarkable success has already been achieved in ob- 
taining lifts which closely approach to theoretical values; at 
least one wind-tunnel test shows a vnlue of 74 per cent of the 
theoretical. 

Climb 

The regime of the helicopter airscrew in vertical climb 
coincides with that of an airplane propeller working at a very 
small vnlue of V/hD, or a low value of forward velocity. It 
is clear therefore that a low pitch airscrew is nlways likely 
to give the best results, but a variable pitch airscrew would 
probably he very useful in helicopter vertical climb. Even 
with a fixed blnde airscrew*, calculations show that provided 
the maximum horsepower is not designed to give mere sus- 
tontation. there should he no difficulty in securing adequate 
climb. Thus a 2000 lb. helicopter with a four bladed pro- 
peller of 48.4 ft. diameter might lie sustained with 100 lip., 
and achieve a climb of 000 ft./min. with 123 hp., with a 
somewhat higher torque than that required for sustentation. 
This means that the engine would have to deliver the 100 hp. 
required for sustentation, throttled dow*n to some extent, if 
no variable speed reduction were provided. With an engine 
of 150 hp. maximum it would be easy to meet such con- 
dit : ons. 

In direct climb the helicopter has the inherent advantage 
over the airplane that it has no great aerodynamic resistance 
to overcome — the power goes directly into work against 
gravity. The theory has often been advanced that a propeller 

■Abstract of ■ paper read before the American Society of Mechanical 


works better in a side wind — and that oblique climb v uld 
be more efficient than vertical climb. Experimental i. nils 
have also been interpreted with the same conclusion, iiut 
there is a fallacy involved in such reasoning. 

It is true that in a side wind less power is required 1 . givo 
a certain thrust than when the airscrew is lifting and v , rking 
direct into tile wind. But there is in reality more power re- 
quired to overcome the lateral resistance of the airsrri and 
when this is taken into account the fallacy becomes immedi- 
ately evident. 

Vertical Descent with Dead Motor 

The limit of speed is fixed by (1) physiological considera- 
tions, (2) by the factor of safety of the helicopter m mture 
and (3) by the character of the shock-absorbing in< "lianism. 
The possible limit of vertical speed in a fall is gem '-illy es- 
timated at about 16 ft./sec., corresponding approximately to 
a fall of 4 ft. 

Much effort has been spent by designers to secure increased 
paracliutal effect from the airscrew in vertical dex cut, by 
increasng the number of blades, for example. The ditlicnlty 
is that even on the Newtonian hypothesis — that part’ -I c* of 
air striking a disk are deflected — at right angles ' - , their 
original path, the maximum resistance of a disk is -mall. 
The most skilful design of airscrew is not likely to secure 
more than the resistance of a disk normal to the wind, which 
is only 60 per cent that calculable on the Newtonian hypoth- 
esis. Such values have already been attained with specially- 
designed airscrew brakes, rotating like windmills on descent, 
but for a 2000 lb. helicopter, a diameter of 83.5 ft. is neces- 
sary to limit vertical velocity to the above figure of 16 ft./sec. 

Ordinary lifting airscrews give almost negligible paracliutal 
values in vertical descent, and to increase paracliutal values 
the inclusion of reversible pitch is absolutely essential. When 
the airscrew is reversed it will indeed behave as a windmill 
brake. Even with the provision of a reversible pitch mecha- 
nism, the possibility of obtaining vertical descent with a dead 
motor is not very promising, unless huge and unwieldly air- 
screws are used, which would destroy the general utility of 
the helicopter. 

It has been suggested by a number of writers that by a 
process analogous to the flattening out of an airplane after 
a glide, the angle of the airscrew blade might be manipulated 
on landirg. On the descent the blades would be rotaied to 
a small negative angle with the plane of rotation so ns In se- 
cure the maximum drag coefficient. Shortly before landing the 
pilot would set the blades at a positive angle to the plane 
of rotation, and it would behave again as a lifting screw. 
This seems to be a very practical suggestion, and if lilting 
airscrews are indeed provided with a variable pitch inecha- 

resorted to. If practical, the diameter of the airscrew could 
be cut down. 

When an airplane engine stalls on the take off near the 
ground, the pilot may have but little time to bring his machine 
to a gliding attitude. If the' helicopter engine stalls near the 
ground the difficulties will be equally great. Reliable and 
very rapid control of the variable pitch mechanism will be 
required. Clutches may also be necessary, so that the engine 
may be instantaneously disconnected when the airscrew is 
converted into a windmill, and zero torque is required to 
secure the greatest drag coefficient. 

Oblique Descent with Dead Motor 

With the motor dead, the more promising method would 
seem to make a gliding descent with the airscrew acting os 
a windmill. The ordinary lifting airscrew on gliding de.-vent 
behaves very unsatisfactorily, with low values of equivalent 
lift/drag for the system, and with vertical components of de- 
scent actually greater than in vertical descent. The most 
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necessary research at the moment is therefore the study of 
windmill brakes in oblique descent. Unfortunately, while 
this experimentation is comparatively simple, nothing much 
lias been done in this direction. 

Wind tunnel tests of La Cierva's Autogiro have shown 
extraordinary efficiency for his type of windmill-airscrew in 
v nival descent. If the values given in his wind tunnel tests 
. -i- indeed attainable with a windmill type of airscrew in 
niuc descent, it would be possible with a 2000 lb. helicopter 
glide on a steep path of 33.2 deg. with a vertical com po- 
i, nt of velocity of 16 ft. and with a diameter of only 30.6 


decided by practical rather than theoretical consideration. 
There seems no reason, however, why complete control under 
all circumstances should not be more readily secured than 
stability. For rapid forward flight the requirements are not 
unlike those of an airplane, and systems of control readily 
suggest themselves. For the ailerons there can be substituted 
variation in pitch of the lifting airscrews on either side of the 
longitudinal axis, or else movable fins or plates placed in the 
slipstream of the propellers. In forward flight a vertical 
rudder would be just as effective as on the air plane. So 
would an elevator. 



Breuili. France, tvhere the helicopter covered a circular ccur;e. 




flight 


ri as compared with one of 83.5 ft. necessary for the best 
windmill-brake in vertical descent. 

Forward Speed and Efficiency in Horizontal Flight 

It lias been shown by several investigators that for a given 
lorque and r.p.m., the thrust along the airscrew axis increases 
with forward speed. From this it has been argued that a 
helicopter would be extremely efficient in forward speed. This 
is based on faulty analysis. 

The best, method of approaching the problem is again to 
treat the airscrew as a lifting surface, and to consider work 
done in overcoming forward resistance as well as the work 
done in imparting thrust to the airscrew. A dose study of 
Mich experimental work as is available, shows that higher 
efficiency may be secured in forward flight by using an in- 
clined airscrew rather than an airscrew with its plane of 
rotation parallel to the side wind in combination with an 
auxiliary propulsive airscrew. 

A helicopter airscrew with its plane of rotation inclined 
lh deg. to the relntive wind should have an efficiency or 
effective L/D of 8. Granted that an inclined airscrew is used, 
'hut the parasite resistance is kept down, and that the diam- 
eter of the airscrew can be kept within reasonable dimensions 
by windmill action on oblique descent, there is no reason to 
doubt that fair speeds could be secured with a helicopter 
satisfactory in other respects. 

I’ or example, if it were possible to build a helicopter 
weighing 250 lb. with a 200* hp. engine, and an equivalent 
parasite resistance of 15 sq. ft. (more than that of the DH4 
airplane) it would be possible to obtain a speed of approx- 
imately 78.5 mi./hr. 

Stability and Control 

Stability in the helicopter will have to be secured by sys- 
‘ ' (untie study in the wind tunnel, with a sound theoretical 
treatment to go with the experimentation, and such matters 
'. lle dihedral disposition of two airscrews thoroughly in- 
i' tigated. It seems ridiculous to expose helicopter pilots 
" LTeat hazards in their first painful efforts, when with some 
! "tient wind tunnel-work a machine fairly stable under all 
("(iditions might lie readily evolved. 

The question of control, on the other band, is one to be 


In hovering, or vertical flight, an auxiliary elevator air- 
screw with variable or even reversible pitch would seem to 
be necessary, as also a steering airscrew. The question of 
control would seem to offer a wide scope for inventiveness 
and mechanical skill. Perfectly realizable, helicopter con- 
trol is always likely to be more complicated and less certain 
than that of an airplane. A duplicate system of controls — 
one for forward flight, one for hovering; — might conceivably 
be necessary. 

Conclusions 

While predictions in matters regarding the helicopter are 
rash, it is safe to say that three lines of development are 
definitely open: (1) The combined helicopter-airplane; (2) 

the multiple-engined helicopter; and (3) tile helicopter with 
gliding ability by virtue of windmill action of the reversed- 

The combined helicopter-airplane, of which the Berliner is 
an excellent example, is a thoroughly practical proposition. 
Since descent with motor dead is taken care of by airplane 
wings, comparatively small airscrews need be provided. This 
means general compactness of design, high values of F/mi, 
and ultimately good efficiency in forward flight. Also, since 
descent is taken care of by gliding • planes, the main lifting 
screws do not need variable pitch, and the mechanism is 
reduced to a simple speed-reduction and power-transmission 
problem. Mechanical simplicity is thus assured. This type 
of craft is not so likely to be very efficient in vertical climb, 
since it will have a very large wing surface resisting upward 
motion. The climb of a helicopter-airplane will be more 
analogous to that of an ordinary airplane. On the glide, it 
is not to be hoped for that this type will be as efficient ns an 
ordinary airplane. In hovering, more, power is likely to lie 
required than in the helicopter proper. The combined heli- 
copter-airplane, while the most readily realized, may be said 
to depart from the ideal conception of a helicopter, which can 
rise vertically with ease and descend with motor cut out, either 
vertically or on a very steep path. It may be a very valuable 
compromise between the airplane and the helicopter proper. 

The multiple-engined helicopter has never been seriously 
attacked. Damblanc’s “Alerion,” with its two motore, each 
capable of driving the two sustaining airscrews, is the nearest 
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approach to such a type. A machine is conceivable with, say, 
si* small independent power units. On descent, reliance could 
then be placed entirely on the power plsnt. The airscrews 
could therefore be of the small dimensions needed for com- 
pactness and efficiency in forward flight. Variable pitch for 
the main lifting screws could be eliminated. The multiple 
power plant has difficulties and complications of its own, but 
the type is well worth considering. It should give us the 
closest approach to the ideal helicopter, and possibility of 
good speed as well as climb. The aerodynamic problems 
would be somewhat minimized. 

The third type is the one which has received most attention 
hitherto, and such designs as those of De Bothezat and Dam- 
blanc show that it is practically realizable. It should be 
possible with this type to secure control, stability, excellent 
vertical climb, hovering flight, moderate forward speed, and, 
provided suitable windmill action can be secured, a steep 
safe descent with motor out of commission. It will be more 
complex than the first two types, with variable-pitch propel- 
lers as an absolute necessity. It will approximate to the 
ideal helicopter more closely than the combined helicopter- 
airplane, less closely than the multiple-engined type. Besides 
its inevitable complexity, it is never likely to achieve great 
forward speed, and its load-carrying capacities are likely to 
prove disappointing. In spite of these difficulties, it may be 
developed because it does not involve the disadvantage of 
multiple engines and because it does approximate to the ideal 
helicopter. 

A Plausible Design 

Some plausible calculations by the author indicate that with 
a 200 hp. motor a helicopter of this type could be built to 
weigh about 3000 lb. carrying a man and a couple of hours’ 
fuel load, be equipped with two main lifting airscrews of 30 
ft. diameter each, climb vertically at 500-600 ft-/min., have 
a forward speed of 60 mi./hr., and glide down safely with 
motor dead on a path of 30 deg. to the horizontal, at an angle 
of incidence of 30 deg. so that the craft would maintain a 
horizontal position on the glide, and come to rest very quickly 
after touching the ground. 

There is no doubt that any of the three types discussed 
above can be realized in practical form, and that the general 
characteristics of the helicopter aro already well understood. 
Given more fundamental work in the wind tunnel and finan- 
cial support, aeronautical engineers will readily produce a 
workmanlike craft. 

It is also suggested that aerodynamic research bo conducted 
before the construction of full-sized machines is undertaken. 
Langley and the Wrights undertook such investigation before 


building their flying machines. Surely the wind tunnel should 
now be called upon for investigating stability, windmill ac- 
tion in gliding descent, conversion of a lifting airscrew into 
a windmill, and efficiency of the lifting airscrew in forward 


Potentiality of the Helicopter 

The helicopter is not likely to equal the airplane in speed 
or in carrying capacity. Owing to the large airscrew diam- 
eters required, it is not likely to be so compact or maneuver- 
able. With motor dead, however, it should be able to land in 
worse and more restricted terrain, and that is an important 
point from the safety aspect. But the airplane has only one 
mechanical contrivance of any complexity : the engine. The 
helicopter with multiple-engine power plant will have re- 
duction gearing (10 to 1, or thereabouts) to contend with, 
and a complicated system of control. The single-engined 
helicopter will have to include a variable-pitch mechanism in 
addition. The airplane engineer builds a structure which 
glides through the air, but with its parts stationary relative to 
one another. In the helicopter weight limitations and the 
flexibility of a light, huge device will make all the mechanical 
problems of transmission, etc., particularly difficult, and such 
difficulties militate against safety. 

The future of the helicopter, unless it undergoes radical 
development, therefore lies not in competition with the air- 
plane, but in its ability to perform certain functions which 
the airplane cannot undertake. 

Before the complete development of a new mechanism of 
transportation, it is impossible to predict all the uses to whieh 
it may be put. It is doubtful whether the Wrights foresaw 
the application of the airplane to fighting the boll weevil, or 
making air surveys for laying down power-transmission lines. 
By analogy, the helicopter, once it has been developed, may 
be utilized in ways quite unsuspected by us at present. There 
is no lack of plausible suggestions for its utilization. In 
military use for observation purposes, to replace kite balloons 

quired ; for securing communication between army units which 
cannot maintain airplane contact owing to topography; for 
accurate bombing of either land or sea objectives; for use in 
connection with naval vessels not supported by aircraft 
carriers. Enthusiastic supporters of the helicopter go so far 
as to see it landing on roofs, bringing rapid communication 
to the very heart of cities and helping to relieve traffic con- 
gestion — although airplanes with landing platforms may more 
readily achieve this. 

At any rate, the helicopter is within measurable distance of 
achievement, and is worthy of serious consideration. 


Amundsen’s Plans 

Roald Amundsen’s two machines for his North Pole flight 
were loaded March 5 aboard the Norweigan steamer Livemo 
at Oslo, to be transported directly to Tromsoe, from which 
point the Arctic ship Hobby is ready to leave immediately for 
Kings Bay, Spitsbergen, 

Mr. Amundsen said in a recent interview “The Norwegian 
Aero Club wished to help me, but it met with difficulties and 
I had to go to the United States, where I met with success. 
I met the American explorer Ellingwortli, who wanted to take 
part in the flight to the Pole and offered me $85,000. The 
offer was accepted, and thereby was laid the economic basis 
for the expedition. 

“Dr. Raestad, former Foreign Minister of Norway, took 
over further organization of the project. The technical 
preparations were made by two Norwegian naval fliers — 
Lieutennnts Dietrichscn and Ruser-Farson— who will lead the 
expedition to the Pole. The Domier-Wal type of seaplane 
was chosen ns being the best type of- machine for the difficult 
conditions they will encounter. The planes were ordered 
from the Domier people in Friedrieluhafen and built at their 
factory in Marina di Pisa, Italy. Each is equipped with two 
370 hp. Rolls-Royce engines. 

"At the beginning of May, when all the trials will be made, 
the base will be moved from Kings Bay to North Spitzbergen, 
where there is a large meteorological station. 


“When all is ready and the weather is favorable, we will 
ent loose. That is all I can say. We will take enough pro- 
visions to last each person a month and also skis, arms, light 
boats and whatever else is necessary, so we will be prepared 
if we have to return over the ice. 

•'In a plane similar to the ones to be used on the polar flight 
Richard Wagner, the German aviator, has already broken 
twenty world’s records for endurance, altitude and distance." 


Chicago Aviation Ball 

On March 2 the Trianon Ballroom of Chicago held an 
Airplane Ball in cooperation with the Chicago Aviation Com- 
pany. The main event of the evening was the presentation of 
a Jennie to one of the dancers. The affair was well attended, 
there being over 4,000 present and two dance orchestras to 
take care of the crowd. 

Many distinguished aviators and Air Service men were 
present, among them Maj. William C. McChord who flew in 
his DH from Rantoul for the event. Maj. H. J. Martin. Air 
Officer, 6th Corp Area, was present and also Captain Heptig 
recently elected president of the Chicago Chapter of the 
N.A.A., and Capt. J. A. Yonge of the R.A.F. The dance 
was held for the purpose of popularizing aviation in Chicago 
and many expressions of favorable comment led to the belief 
that Chicago will give a good account of herself in the air 
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Hooking an Airplane to an Airship 

Experiments Conducted by the Army Air Service at Langley Field and Scott Field 
Show the Practicability of both Landing at and Taking off an Airship 


The proposition of hooking on airplane to on airship was 
considered by the Army Air Service as far back as 1921. It 
was a pet scheme of Lawrence Sperry, the noted inventor and 
builder of the Sperry Messenger, who was drowned while 
attempting to cross the English Channel last year. So far 
as available records show, the matter was first discussed with 
Mr. Sperry on Sept. 28, 1921, daring a conference at Bolling 
Field, participated in by several Air Service officers including 
the late Lieut. Robert S. Olmstead, and Mr. Stone of the 

Lieutenant Olmstead, in reporting on the feasibility of the 
project, stated that the Sperry Messenger plane was peculiarly 
well adapted for carrying on the experiment, principally due 
to the fact that the engine starts very easily, is extremely 
reliable in this respect, and it is possible to start it under all 
conditions of temperature. In enumerating the tactical uses 
of an airplane such as the Messenger in conjunction with the 
operation of airships. Lieutenant Olmstead stated that in coast 
patrol work an airship operating at 200 mi. off the coast 
could release planes of this type to carry messages back to 
bases ashore; that such planes might be released for purposes 
of inspecting various suspicious looking craft visible to the 
occupants of the airship to determine whether they were 
friendly craft or otherwise, for it would be impossible to send 
an airship sufficiently dose to suspicious looking craft to 
make sure of their character w-ithout exposing it to anti- 
aircraft fire and possible destruction ; that in conjunction with 
land operations of larger airships such planes would be very 
useful in arranging for landings at places where there were 
no personnel trained in the manipulation of airships, for the 
pilot of the plane could land and take charge" of landing the 
airship or, in case landing was not possible, he could return 
to the airship, explain the situation to its commander, and 
arrangements could be made to land in another location ; that 
in actual warfare it would be practicable to utilize these 
planes to act as scouts for the airships and give timely 
warning of the approach of enemy planes or airships. 

First Trials 

On July 17, 1922, at the Aberdeen Proving Grounds, Md., 
an unexpected meeting took place between the Airship C2 
and the Sperry Messenger. Lieut. Max F. Moyer, A.S., 
was cruising about over the Chesapeake Bay on a test flight 
when Mr. Sperry in his Messenger came alongside the C2 and 
signalled that he would like to conduct some tests. Lieutenant 
Moyer readily understood his signals, inasmuch as he had 
talked over the proposition with Mr. Sperry some months 
previously. The airship was held on a straight course at an 
altitude of 1200 ft. and Mr. Sperry then came up under the 
car of the airship, cut the speed of the Messenger to that of 
the C2 and gradually gained altitude. After a very few min- 
utes of practice he was able to bring his plane to within 8 or 10 
ft. of the bottom of the car and to hold his altitude, course 
and speed without varying his position in relation to the 
airship in the least degree. The atmospheric conditions under 
which the experiment was conducted were those usually found 
in a clear day over a large body of water. To demonstrate 
the maneuverability of the Messenger, Mr. Sperry pulled up 
opposite the C2 and holding a constant speed and course, 
gained or lost altitude or held his altitude at will. 

At Langley Field, Va., on Sept. 18, 1923, an attempt was 
made to make contact between an airplane and an airship 
which was not a complete success, for the reason that the 
Sperry Messenger was unable to reduce its speed sufficiently 
to hold the contact and the airship, Type D, was able to 
attain only a speed of 47 mi./hr., due to faulty engines. 
Lieut. R. K. Stoner piloted the Sperry while Maj. J. H. Jou- 
bett and Lieut. J. A. Smith were the pilots of the airship and 
Lieut. F. W. Evans the observer. The test was conducted 


at 2,000 ft. altitude. As a preliminary test, the plane ap- 
proached the trapeze and passed it with the contact stick 
within about four inches of the trapeze bar. On the second 
test the stick made contact with the bar but, due to the differ- 
ence of 17 mi. between the speed of the airplane and the 
airship, the shock absorber cord holding the stick in an un- 
right position was broken when the contact was made, allow- 
ing it to fall to a horizontal position. 

Airship Improved 

New engines were installed in the airship, and on Sept 24 
a second test was made, Lieutenant Stoner again piloting lie 
Sperry and Lieutenant Smith the airship, with Lieutei : nt 
Evans as observer. At an altitude of 2,000 ft. the air spred 
of the airplane was 60 mL/hr. and that of the airship 57 
mi./hr. The trapeze was first approached by the plane at the 
level of the bar and while contact was made it was not mnin- 
tained for more than three or four seconds. On the second 
attempt the plane approached the trapeze until within about 
200 ft. of it and a level of about 30 ft. below it when the 
plane started to climb. This proved to be highly sucre.- I ll, 
as the stick was brought into contact with the bar and bold 
there for about one minute. While this contact was being 
maintained the pilot of the plane experimented in sliding the 
stick up and down the bar in order to ascertain the feasibility 
of actually attaching the plane to the ship. No difficulty 
was experienced in this. 

During the Pulitzer Races at Dayton, Ohio, on Oct. 3, 1!>24, 
another experiment was tried out which was somewhat differ- 
ent from those previously conducted. This time the airship 
took off with the airplane attached to it and at a certain al- 
titude the pilot of the plane started his motor, unhooked the 
plane from the airship and went on his way. This is probably 
the first instance on record in aviation that an airplane 
actually took off from the air. 

The airplane was piloted by Lieut. C. V. Finter, and the 
crew of the airship consisted of Capt. E. W. Hill, directional 
pilot; Lieut. F. M. McKee, altitude pilot; one engineer and 
one rigger. The airship was trimmed horizontal and 150 gal. 
of gasoline were carried. The attaching device or trapeze 
bar, extending about nine feet below the car and secured to 
the bomb racks, was attached while the ship was in the mast. 
Brace wires were assembled and properly adjusted and then 
the forward ones were released in order that the trapeze might 
be swung up close to the car and not be injured as the ship 
was being taken out of the mooring mast and maneuvered 
to the flying field. 

Handling Details ' 

After maneuvering the ship to the flying field it was weighed 
off about 1200 lb. light, engines warmed up, trapeze bar 
dropped into position and secured. The plane was then 
maneuvered alongside the car and the airship allowed to rise 
until clear of the plane and then placed in position over the 
plane. Quite a bit of difficulty was experienced in this ma- 
neuver owing to the fact that it was almost impossible to 
keep the airship under control and avoid injuring the plane 
when the airship was forced down due to gusts and eddies. 
The airship car being so high there was no way of holding 
it up off the plane. Some slight damage was done to one 
wing of the plane, but this did not affect its operation in any 
way. , 

As soon as the plane was hooked on the order was given 
to let go and the airship free ballooned about 15 or -0 tt 
before the engines were opened up. No difficulty was ex- 
perienced from then on. An altitude of about 150 ft- was 
maintained for approximately the full length of Wilbur 
Wright Field and then a climbing turn was made until an 
altitude of 1500 ft. was reached. The airship was then headed 


378 


fi, 1925 


AVIATION 


... - 1 1 v into the wind and tlic engines opened full throttle, 
-pi,,, pilot of the airship had requested Lieutenant Finter to 
- mg off either to the right or left immediately after re- 
i, .iug from the ship in order that, if necessary, he could 
the ship down at a steep angle with no possibility of 
. iking or interfering with him in any way. 

There was no prearranged signal for letting go other than 
, : Lieutenant McKee to signal Lieutenant Finter when mi 
liiiinlc of 1500 ft. was reached. This was done and shortly 
■ mu-wards Lieutenant Finter released the plane, a fact which 
i In, airship pilot did not realize until he bad looked over the 
_i.lt* and saw the airplane about a hundred feet below nud to 

• in- left. It was a matter of at least a minute before lie felt 

• lie static effect of the loss of the plane. This was not par- 

• i. ularlv great owing to the fact that the engines were wide 
,i,-n. The airship did not gain altitude or become unnmnage- 

, |,l,. in any way. At no time either while carrying the plane 
r after its release was any difficulty experienced in handling 
nr airship. Lieutenant Finter stated that he at all times had 
,,‘rfect dynamic control of his ship and could slide it either 
■ the right or left on the bar by a slight movement of the 
’•udder and could use his elevators in elevating or depressing 
lie nose of the plane. The airship pilot expressed his belief 
i hat attaching the plane in the air would be a great deal 
more simple, with less possibility of injury to either the per- 
(iiiuel or aircraft as by taking off from the ground about 
500 or 600 lb. light it would be comparatively easy to pick 
the plane up except on a very bumpy day. 

Scott Field Tests 

“Practically any airplane can be hooked to an airship while 
in flight, provided the latter can maintain her speed of ap- 
proximately five miles greater than the stalling speed of an 
airplane.’’ This is, in substance, the conclusion arrived at 
the result of the experiment recently conducted at Scott 
Field. III., of hooking on an airplane to nil airship. Further 
experiments along this line are contemplated with the purpose 
in view of modifying the design of the hooking-on and re- 
l. i'-illg apparatus and of determining the limits of lightness 
am! heaviness of the airship for successful hooking on and 

The Engineering Division at McCook Field, Dayton, Ohio, 
submitted an interesting detailed report on the experiment at 
Scott Field and while considerable publicity has appeared 
in the newspapers on this unique feat, it is believed that the 
detailed report quoted below will prove of interest to our 

Equipment used in experiment: — Airship TC3; Messenger 
airplane. The airship was equipped with the trapeze and the 
Messenger airplane with the hook, furnished by the Lawrence 
Sperry Aircraft Company, Inc. A fixed trapeze was used. 
It was braced fore and aft by two cables in each direction, 
lending from trapeze to suspension clips on airsliip car; 
the Fokker type of trapeze bar was employed in this experi- 
ment, as it is better designed to take up not only upward 
thrust from the air,, lane, but also the forward momentum and 
drag of the plane when suspended on this bar in flight. 

The trapeze and accessory equipment had been previously 
shipped to Scott Field and installed on the TC3 airship, 
while the Messenger airplane, due to the fact that the hook 
installation prevented putting in a large capacity gasoline 
tank, was shipped by truck to Scott Field and there set up 
and made ready prior to the following personnel leaving 
McCook Field for that station for the purpose of carrying 
on and supervising the experiment: Maj. H. A. Strauss, 

A.S., was sent to Scott Field ns the Engineering Division 
representative; Lieut, C. V. Finter, A.S., as pilot of the 
Messenger plane; Lieut. W. L. Boyd, A.S., as pilot of plioto- 
vrnphic plane, and Lewis Hagemeyer, Engineering Division 
employee, for the purpose of taking moving pictures of the 
experiment. 

The airship took off and ascended to an altitude of ap- 
proximately 2000 ft., and then leveled out, whereupon 
Lieutenant Finter cruised alongside to get an estimate of the 
'peed of the airship in comparison with the stalling speed of 
'hr Messenger plane. Immediately after this he circled 
around and came up nnderneath and from the rear, toward 


the trapeze. After maneuvering for a few moments, ho 
got the plane in the proper position for hooking on, when a 
small bump threw the plane up and caused the guide bar on 
the hook to strike the trapeze, which only resulted in forcing 
the plane down 100 ft. or so. Lieutenant Finter immediately 
climbed the plane and made another attempt but the same 
thing happened. On the third trial, a bump forced the plane 
up and the propeller struck the trapeze and broke, neces- 
sitating his return to the ground. 

Three tilings contributed to the failure of this first ex- 
periment : — (a) The airship was about 1000 lb. light at the 
altitude where the experiment was attempted, and could not 
be flown on a level keel without ascending, and when it was 
nosed down to counteract for the excess lift, it had a tendency 
to creep up or down, (b) The air was bumpy, (c) It was 
found that if the plane climbed up to the proper height to 
hook on, but was a distance greater than two feet in rear of 
the trapeze, the slipstream from the airship’s propellers 
caused considerable difficulty in controlling the airplane. 

Arrangements were made to secure spare propellers from 
McCook Field and in an effort to avoid any further delay, an 
old propeller from the OA1 airship was tried out on the Mes- 
senger plane and. while only turning over 1450 r.p.m. with 
throttle full out. Lieutenant Finter decided to try again on 
the afternoon of the fifteenth if the weather permitted. 

On the afternoon of Dec. 15 the airship was taken out and 
weighed off approximately 250 lb. light and proceeded to 
climb to 1500 ft., which hail been decided upon ns sufficient 

in the Messenger plane and maneuvered around in the same 
manner as during the first experiment, and when he was 
signalled that the airship was steady on the course, he ma- 
neuvered his plane up under the ship in the same manner 
as on the previous occasion, and with no apparent trouble or 
delay of any kind, hooked the plane on the trapeze, but his 
forward speed was greater than the designated five miles an 
hour, and the hook functioned imperfectly, releasing and per- 
mitting him to fly in through. The same difficulty was 
encountered in the second attempt. But on the third trial 
he flew the plane up and made a perfect hook-on. The air- 
ship w’as then turned and proceeded toward Scott Field 
carrying the airplane on the trapeze until nt a point about 
a mile from the hangar. When Lieutenant Finter released the 
hook and flew directly toward the landing field where ho 
landed. 

On the trials of this date, the fact that the airship was 
practically in equilibrium did away with the difficulties noted 
nix, vc. The air was very smooth, and as the pilot climbed the 
airplane steeply directly under and in rear of the trapeze no 
difficulty was experienced on account of the slipstream from 
the airship’s propellers. 

Both the liooking-on of the airplane and its release occurred 
so easily and without appreciable effect on the airship that 
the pilot was unaware of the time ol’ occurrence of earh, and 
the only appreciable difference in carrying the niplane was to 
be noted in the increased drag and lowering of the air speed 
of the airship. 

The liook-on was accomplished with the airplane going nt 
full speed — indicated air speed 62 mi./hr.; ground speed 
approximately 54 mi./hr. and the airship nt an indicated 
air speed of 51 mi./hr. and a ground speed of approximately 
45 mi./hr. 

Conclusions 

The conclusions based upon the above experiment arc : 

That practically any airplane can be hooked on to an air- 
ship while in flight and without any difficulty whatsoever, 
either as regards the plane or the airship, provided the laliter 
can maintain an air speed of approximately 5 mi. greater 
than the stalling speed of the airplane. 

Using equipment of the same type or similar to that em- 
ployed in the above experiment, no difficulty may ordinarily 
be expected as regards striking the trapeze bar with the pro- 
peller if the pilot will always keep the hook and trapeze bar 
in line and pay no attention to either the propeller or the 
guide bar on the hook. 


Stability and Controllability of Airplanes 

Appendix I. Conclusion and Sample Calculation 
By B. V. KORVIN-KROUKOVSKY 


To analyse the variation of p we will expand it in terms of 
plained in the beginning of this article: 
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tai^A/ we must takffnto 1 account the tho°hft rf' 

cient curve plotted against the angle of attack for the wings 
and empennage, i-e. the values of dCi/da and dC'i/dt, as well 
as the effect of the downwash of the wings. The latter makes 
the angle of attack of the empennage 8 vary less than the 
angle of attack of wings a varies, and consequently decreases 
the effectiveness of the empennage. The examination of 
the sketch of the diagrammatic airplane allows us to write the 

where all angles are expressed in degrees. We mentioned 
above that the lift of an airfoil for the moderate angles of 
attack is the linear function of the angle, and therefore can 
be expressed by the equations 

Ci = a + net and C'i=o' + n'8 
where » = dCi/da and «' = dC'i/dt. The constants a and a’ 
are of no interest to us in this connection. Then we can 


The angle of the downwash e is the function of the lift coeffi- 
cient Ci and the effective aspect ratio R, and depends some- 
what on the location of the empennage with respect to the 
wing. Lieutenant Diehl in N.A.C.A. Tech. Note No. 42 
gives the following empirical formula for the determination 
of c: 

170 

e = (* -f 1)- " (y + 1)- " L. 

R 

where x and y are the ordinates of the point considered with 
respect to the trailing edge of the wing and are expressed in 
terms of the wing chord. For onr purpose it will be suffi- 
ciently accurate to assume the average value of y = O and 
i = 2. Evaluating these and substituting Ci = 2L* we get 
simplified relation 

56 

e = Ci 

R 

If we substitute now the values of a and e in the expression 
for 8 we get 

Ci a 56 

N . b. ' ” h' " 1 R 

C i, for simplicity grouping all constants together: 

»' 56 

C'i = Ci ( — — n' )+ Constant. 

n R 

The slopes of the lift coefficient curves plotted against the 
angles of attack « and n' are found to vary but little with 
different wing sections and for all practical purposes can be 
taken to depend only on the aspect ratios of wings and em- 
pennage. The relation between the values of n and n' and 
corresponding aspect ratios can be very closely approximated 



da 1-1 

R' 

We will remember that the effective aspect ratio is defined 
as the overall span squared and divided by the total wing 
area. The biplanes in this respect arc equivalent to ne 
monoplanes of slightly larger span — kb. The coefficient k 
depends solely on the ratio of mean gap to the span — G/b. 
Dr. Munk gives the following Table for the values of k : 


Substituting now the 
C'i we get finally th 
venient for differentii 


[5] AC' I = A Cl 


values on n and n in the expression 
e expression for AC'i in the form ■ . 
rting with respect to Ci : 


1 + — R (1 - 


It remains now to investigate the variation of the pro- 
peller thrust with the variation of the lift coefficient. The 
propeller thrust varies with the speed (hence with Ci) due to 
variation of the ratio V/ND, as well as due to variation of 
the engine r.p.m. and power output, and to study its effect 
without excessive complications we will have to resort to 
entirely empirical methods. In the course of performance 
calculations, the power delivered by the propeller at different 
velocities of flight is often determined on the basis of wind 
tunnel tests on propellers by means of the logarithmic charts 
of Professor Durand. If the propeller thrust so determined 
be plotted against velocity of the flight for the range from 
40 to 110 mi./hr., it will be found that the curves for 
different engine-propeller combinations will present nearly 
straight and parallel lines closely grouped together. With 
sufficient degree of accuracy for our purpose the average 
thrust can be expressed therefore by the linear equation 
T = P (4.6 — 0.013 P) 
where T is the actual thrust in pounds 

P is the rated horsepower of the engine (constant I 
V is the velocity of flight in feet per second. 
Substitute in the abov e equation the value of V in terms of Cl 



bring out qS = W/Ci and evaluate fi = 0.00237 assuming 
the condition of the flight at very low altitude: 

4.6 Ci 

T = qS X P ( Ci — 0.38 V ) 

W WS 

The second term in the parenthesis is very small and can be 
neglected. We can write therefore 
P 

[6] AT = qS X 4.6 — ACi 


We have investigated now and have expanded in terms of 
£7i each of the increments in the moment equation [1], and 
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are ready to write the derivative dMc/dCi. Substituting the 
. xpressions 2, 3, 4, 5 and 6 into equation 1, dividing through 
by the quantity qSl and differentiating with respect to Ci we 


0.26 — Ci ■ 


•ondition of stability is that this derivative must be nega- 
Introducing the notation dM,/dCi = — N and evaluat- 
■ = 0.25 we get the following condition for stability of 


f- 0.26 —Ci + 4.6 >0 

1 1 1 W 

’or the convenience in use and for the ease 
can rewrite the expression for N as follow 
N = 0.25 -+- B — X 
•re B is the term depending entirely on the size and dis- 
gs and empennage. Its value is * > *° t 
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5.6 


R (1 + - 


edge of tl 


for balance, a forward location of center of gravity wliich 
will satisfy our formulas. Unfortunately the information 
required for accurate estimate of the stabilizer setting is 
lacking almost as sadly as that for stability. Many designers 
specified the correct stabilizer setting for stability, but placed 
the center of gravity too far back. The result was that the 
stabilizer setting was modified after the first test flight to give 
balance at some one condition without further regard to 
stability. It is rather common experience that unstable ma- 
chines were found in the first test flights to be tail heavy. 


will allov 

he correct position, which will lead 
t adjustment of the stabilizer setting, 
: be made on the drawing board or on 


Our formulas, we li 
center of gravity i 
eventually to the co: 
whether this adjustment be mad 
the flying field. 

In order to illustrate better the practical application of 
the method described above, the complete stability computa- 
tions arc shown in the following table for one flying boat and 
two well known airplanes. The small negative value of the 
coefficient N in case of the JN4 indicates slight instability of 
this machine, a fact brought out before by flying tests. The 
large coefficient N for the Model EO flying boat shows the 
degree of stability which, although very desirable in low 
powered light machine, may prove objectionable in case of 
larger and heavier one. It must be noted, however, that in 
case of the flying boats considerable degree of stability re- 
sults from the low position of center of gravity with the 
respect to the propeller thrust line and vanishes in the glide. 
For such machines the test must be applied to gliding, ns well 
as to the flying condition by letting P = O. Such a test 
shows that the stability coefficient for the Model EO in glide 
is 0.08, which is still satisfactory. 
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and A is the term depending entirely on the location of the 
of gravity of the airplane with respect to the leading 
a chord and to the propeller thrust line: 

* v S P 

[9] X = 0.25 — Ci — 4.6 

1 1 1 W 

That is, X, basically, is the distance of the center of gravity 
irom the leading edge expressed in terms of the mean aero- 
dynamic chord and further modified by its location above or 
below ot this chord and above or below the propeller thrust 

The constant 0.25 in the equation [1] is the initial stability 
m the wing explained earlier in this paper. It is of interest 
t" observe that the stabilizing effect of the empennage is al- 
most destroyed by its comparatively small aspect ratio and by 
its location in the downwash of the winga The most im- 
portant effect of the empennage then is not stability, but the 
h'dancing of the machine, which allows the center of gravity 
Pitted in the position favorable for stability. Of course 
the empennage is very important for dynamic stability sup- 
plying, as it does, practically all of the damping in pitch. 

m *o considerations are however, beyond the scope of this 
paper, and it will be sufficient to say here that precise cal- 
culations of Bryan and Bairstow as well as the practical 
H.vmg tests showed that the machines stable statically are 
ii-iially found to be stable dynamically as well. 

It may be well to recall here the old and ever true con- 
dition of stability demonstrated by Dr. de Bothezat as early 

1913, namely that stabilizer chord must make an open V 
""h "** wing chord, and the sharper the angle the better 
i • r stability. In our formulas the angle of stabilizer setting 
d ^ not appear explicitly. However, in order to balance the 
airplane with the forward position of the center of gravity 
required for stability by our formulas the stabilizer will have 
i i> a ? sma " er an S' e than the wings, thus satisfying 
:‘ . Bulh< ? at 8 condition as well. Inversely, the adoption of 
smitciently small angle of attack of the stabilizer will require 




I— Tractor Sport Flying Boat Model EO built by the Aero- 
marine Plane and Motor Co. for E. D. Osborn, and described 
in Aug. 11, 1924, issue of Aviation. 

II— Vought VE7— Data are taken from the N.A.C.A. Rep. 
No. 96. 

III— Curtiss JN4 with Hispano-Suiza 150 hp. engine. 
Data are taken from N.A.C.A. Rep. No. 70. 

In the case of all three machines it was assumed that the 
thrust line coincides with the direction of the flight and that 


Russia Buys Airplanes 

It is reported that the Russian air program for 1925 pro- 
vides for the acquisition of 1030 new airplanes, of which 

Junkers 'co., 330 are to be ordered from the* Fokker Co.' end 
200 from several Italian firms. During the first six months 
of 1924 Russia purchased about 700 modern aircraft in Hol- 
land and Italy. 
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Bid for Night Observation Airplane 





Wright Aero. Corp. Report to Stockholders 



LIGHT PLANES AND GLIDERS 




AIRPORTS AND AIRWAYS 
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Airplanes arc Hying over Now Orleans every day. Gen- 
eral Toombs said. mid passing ini because there is nn |>laee 
to land. Such a condition. lie said, was n disgrace to n city 
the size of New Oilcans. There are several landing field 

by 15 ilVy"l 5 runks! Oloyd' Clevet'i'^r Ii',\ri'' 'V A < ViVV/.Vu IW- 

ii.< r lei iuhers el the Oates. rising Cirrus. The new Held is 
the pelo field at Jackson Barrack.-. which Adjutant Gen- 
eral Toombs of the Natiinnl Guard lias put in shape for 
use liy the new «ini| The lit Id ran lie rein-lied easily l>> 
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‘ ; «t"s niagcr. and piloted by Clyde Panglmn.. Begin- 
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personnel of all Air Soivice stations to lie prrsent at. the 
dedication el' the new field on Labor Day. Tentative plans 
are under way now for sneli nn event, but it will have to lie 
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, lower, d T wi'tl, a" 7 h'p. en^nTth™sp<^ "f whichTpwTt 
55 ini./lir.. weight, empty, 225 lb., loaded 5!>2 lb. 

A Civilian flying school and a passenger-carrying sr 
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Dr. S <A 'c^Rloan has been a regular attendant at the field 
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UNITED STATES AIR FORCES 


U. S. ARMY AIR SERVICE 

Benedict Crowell a Brigadier General 

The Secretary of War has recommended to the President, 
the appointment of Benedict Crowell, as Brigadier General 
in the Ordnance Officers Reserve Corps. Mr. Crowell served 
as Assistant Secretary of War during the World War. He 
has always been interested in aviation and was one of the 
Aero Club of America’s most active presidents. Mr. Crowell 
has been one of those most interested in the development of 
Ordnance, and is now president of the Army Ordnance As- 
sociation. In the opinon of the Secretary of War, his tech- 
nical knowledge and business experience would be of material 
use to the country in case of another national emergency. 
Reserve Officers in Flight 

The 91st Division Air Service participated in what is be- 
lieved to be the largest cross-country Bight on record of Air 
Service Reserve officers, inactive status. The personnel of 
the flight consisted of the Executive Officer of the 91st Divi- 
sion, assigned from the Regular Army, 24 Reserve officers 
and 3 enlisted mechanics 

The 316th Squadron, of which most of the above Reserve 
officer personnel are members, left Crissy Field, Presidio of 
San Francisco, Calif., on Feb. 20, for Mather Field, Sacra- 
mento, Calif., in three flights. Headquarters Flight, com- 
prising three DeHavilands and one JN6H, was made up of 
the Executive Officer, 91st Division; personnel of Division 
Headquarters, and several Reserve officers attached to the 
Division for training. “A” Flight, under its flight com- 
mander, Captain Eaton, consisted of five JN6H planes, and 
“B" Flight, under its flight commander. Captain Potter, con- 
sisted of five JNS planes. 

Weather conditions' were very unfavorable. In fact, rain 
was falling at the time the squadron left Crissy Field, and 
there was a ceiling of approximately 500 ft. for the entire 
trip across San Francisco and San Pablo Bay. From Beni- 
cia on to Sacramento the height of the ceiling varied, at times 
being as high as 1500 ft However, in spite of clouds and 
intermittent rain, the entire flight arrived at Mather Field 
on schedule and in the record time (for JN’s) of 55 min. 

The return flight was made the following day, with a mini- 
mum ceiling of about 400 ft. in the middle of Sacramento 
Valley. There was, fortunately, plenty of altitude when 
crossing San Francisco Bay, and no difficulty was experienced 
by any of the planes. 

Altogether, the trip was conceded to be the best the 91st 
Division has made since its organisation. 

340th Observation Group Organized 

The 340th Observation Group (Reserve) was organized 
recently at Crissy Field, Presidio of San Francisco, Calif. 
Maj. J. S. Marriott, formerly C.O. of the 372d Squadron, was 
put in command of the 376th Squadron of this Group. Capt. 
R. W. Kearney, formerly Operations Officer of the 372d 
Squadron will command the 368tb Squadron of the Group and 
Capt. Burdette A. Palmer, formerly with the 91st Division, 
the 381st Service Squadron, leaving only the Photo Section 
open for assignment. 

Headquarters of the Group was temporarily organized with 
the exception of the Group Commander. Capts. J. W. Tuber- 
gen and R. T. MacDonald have been assigned as Operations 
Officer and Group Adjutant, respectively. The assignment 
of Group Commander is being held in abeyance awaiting 
action of a Board regarding the rating as Junior Airplane 
Pilot of a very desirable Lieutenant Colonel of the Air Service 


Personnel sufficient to fill in the Headquarters Sections f 
the three squadrons concerned are available and have bo. i 
assigned, with a slight surplus to begin the organization > £ 
the flights in the two observation squadrons. Complete 
ganization should be effected prior to calling the Group o 
active service during the coming summer. 

Army Air Orders 

Sec. Lieut. Hugh Cromer Minter, A.S., promoted to grade 
first lieutenant. 

Maj. Harrison H. C. Richards, A.S., Washington, D. C., to 
Langley Field. 

Following officers A. S. from Brooks Field to Kelly Field, 
for instruction: Sec. Lts. Robert I. Brookings, John H. Cltiv- 
brook, jr., Howard H. Couch, William O. Eareekson, Hen.y 
G. Fisher, Alexander G. Greig, Kirtley J. Gregg, John R. 
Hawkins, Washington M. Ives, jr., Ralph H. Lawter, Frank 
R. Loyd, Denis J. Mulligan, John O. Murtaugh, Kenneth C. 
Strother, Howard M. Turner, Leo D. Vichules, Lyman 0. 
Williams, Capt. James L. Hatcher. 

Capt. Henry C. White, A.S., relieved from observation and 
treatment. Army & Navy Gen. Hos., Hot Springs, and will 
rejoin station Little Rock. 

Sec. Lt. Noah Mathew Brinson, A.S., Brooks Field, trans- 
ferred to Infantry, Fort Sam Houston. 

Sec. Lt. Robin Bernard Pape, A.S., Brooks Field, trans- 
ferred to Coast Artillery Corps and will proceed to’ San 
Francisco, sailing on transport May 14 for Hawaii. 

Following officers A. S-, Kelly Field, to stations indicated : 
Capt. Ross G. Hoyt, Washington, Sec. Lts. Robert W. Doug- 
lass, jr., Selfridge Field, Charles D. McAllister, George F. 
Schulgen, Selfridge Field, John K. Nissley, Elmer T. Rund- 
quist, Archibald Y. Smith, Langley Field, Don W. Mayhue, 
Pope Field, Otto P. Weyland, Fort Sam Houston. 

■Capt. Harry Ellwood Raddiffc and First Lieut. Lester 
Draper Seymour, Washington, to McCook Field. 

Majs. William N. Hensley, jr., and John D. Reardon 
placed on detached officers’ list, upon their arrival at Wash- 
ington Barracks, D. C. 

Following officers A.S. relieved from duty Brooks Field 
and will report Kelly Field : First Lieut. Don. L. Hutchins, 
Sec. Lieuts. Edward F. Booth (Inf.), Cornelius W. Cousland, 
Eugene B. Ely, Ralph E. Fisher, George A. Ford, Albert F. 
Glenn, Rupert D. Graves, Richard G. Herbine, John P. Kirk- 
endall, Clyde Massey, Harry W. Miller, George J. Smith, 
Edward H. White, Walter C. White (Inf.), Gordon T. 
Waite, John J. Williams. 

Sec. Lieut. Fred A. Ingalls, A.S., Brooks Field, to San 
Antonio Ind. Dep. 

Capt. Hubert Reilly Harmon, A.S., promoted to the grade 


U. S. NAVAL AVIATION 

Commendation for Naval Air Heroes 

The Secretary of the Navy has commended six enlisted men 
of the Navy for their actions at the time of the crash of 
Seaplane F5L, No. 3575, at the Naval Air Station, Naval 
Operating Base, Hampton Roads, Va., on Dec. 23, 1924. 

William Edward Mayo, aviation machinist’s mate, 1st class, 
who was a member of the wrecked plane, as soon as possible 
cut off the gas and climbed up and pulled the wires leading 
to the distributor head off the starboard motor, stopping the 
propeller that had already killed three men. He then aided 
in holding up the bodies of the injured men until help ar- 
rived. Mayo reenlisted on Aug. 15, 1922. 
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Four men who were standing on the runway at the time of 
the crash jumped into the cold water and swam to the crippled 
plane. Upon reaching the plane, they rendered great as- 
sistance in rescuing the bodies of those who had been killed. 
These men were: Marshal] H. Allen, aviation machinist’s 

.,«te, 1st class, U.S.N., who reenlisted Nov. 1, 1922. Ernest 
Clark, machinist’s mate, 2nd class, U.S.N., who enlisted, Nov. 

, 1922. Bartholomew G. Wangowski, seaman, 1st class, 
I .S.N., enlisted Aug. 15, 1922L Gregoiy Vernon Miano, 

. Kief machinist’s mate, who reenlisted on Oct. 24, 1923. 
lames Henry Swafford, seaman, 2nd class, U.S.N., who 
a member of the crew of the boat sent out to the 
(stance of the crippled plane’s crew. He jumped over- 
1 "'urd and lent great assistance in rescuing the bodies of the 
one’s crew that had been killed in the crash. Swafford 
listed on Nov. 7, 1923. 

Saratoga Launched Soon 
The United States airplane carrier Saratoga will be 
i inched at the plant of the New York Shipbuilding Corp., 
i mden, N. J., on April 7. Mrs. Curtis D. Wilbur, wife of 
- Secretary of the Navy will be sponsor, and high govern- 
. nt officials will be invited to witness the ceremonies. 

The Saratoga is 850 ft. long between perpendiculars and 
ft. long overall. The maximum beam at the flying deck 
105 ft Tonnage 35,000. Draft 30 ft She is equipped 
vith engines with 180,000 hp., built by the General Electric 
Co., at Schenectady, N. Y., which will give her a speed of 
between 33 and 34 knots. Her main battery will consist of 
right 8-in. guns in four turrets. 

The Saratoga will cany 72 planes, half of which will be 
■ f heavy duty type, and which will include fighting, bombing, 
torpedo, scouting and observation planes. These planes will 
he operated from the flying deck of the vessel which will 
afford them ample space in which to take the air and upon 
which to alight at the completion of flights. Arrangements 
tor the safe and rapid handling, launching and receiving of 
aircraft on board the vessel will be provided, also ample 
facilities for the repair and upkeep of the aircraft carried. 
The flying deck which will extend over the entire top of the 
vessel from stem to stern will be free from all obstruction 
with the exception of an “island” on the starboard side, 
hinted 0 "' ma8t *’ nptaJ<eB ’ tnmts > ond superstructure will be 
This vessel was authorized by the Act of 1916 which 
provided for a three year building program. Originally it 
was one of the six battle cruisers, included in that program. 


The original contract was let just before the entrance of the 
United States into the World War, and work was do ayed 
in order to facilitate the building of smaller type of vessels. 
After the war, the vessel as a battle cruiser was re-designed 
to give it the benefit of the experience of tho war, and the 
keel was not laid until Sept. 25, 1920. The part of the 
vessel below the water line was retained as far as practicable 
the same for the airplane carrier as for the battle cruiser, and 
the vessel was designed to have improved protection against 
underwater attack. 

At the time of the Conference for the Limitation of 
Armament, the vessel was about one-third completed, and 
while four of the six battle cruisers were required to be 
scrapped by the terms of the Washington Treaty, the Sara- 
toga and her sister ship, Lexington, were retained and per- 
mission was granted to the United States to convert them into 
airplane carriers. 

Tentative plans of the Navy Department contemplate the 
construction of three more airplane carriers after the com- 
pletion and commissioning of the Lexington and Saratoga. 

Under the Five Power Naval Treaty negotiated at the 
Washington Arms Conference the total’ tonnage for aircraft 
earners for the United States was limited to 135.000 tons, 
for the British Empire to 135,000 tons, for Japan to 81 ,000 
tons, for France to 60,000 tons and for Italy to 60,000 tons. 
The treaty stipulates that no aircraft carrier exceeding 27,- 
000 tons shall be acquired or constructed by, for or within tho 
jurisdiction of any of tho contracting powers. However, 
any of these powers, provided its total tonnage allowame of 
earners is not exceeded, may build not more than two carriers 
each of 33,000 tons. 

The Saratoga and Lexington each will have a displacement 
of 33,000 tons, or an aggregate of 66,000 tons, leaving a 
balance of 69,000 tons for other carriers that can be built by 
this country under the 135,000 treaty limitation. The tenta- 
tive decision of Secretary Wilbur and his advisere is that this 
of I 23000 f to 9 ’ 00<> h° DS should h** used for three more carriers 

Congress has not yet authorized an appropriation for them 
and probably the Administration will not seek it until the 
winter of 1926-27. The Saratoga and Lexington are slated 
for completion in October. 1926. They will be immediately 
commissioned, stocked .with planes and’ put through tests to 
see whether changes in design should lie drawn for the other 
three. The Saratoga and Lexington, when completed and 
stocked with planes, will cost $90,000,000. 
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qA New Bird — 

The Loening Amphibia.* 


T AKING off in a rough sea, or swooping down like 
a hawk to a landing field — is easy for the new 
amphibian, built for the Army Air Service by the 
Loening Aeronautical Engineering Corporation. 

Daring in design, the amphibian can be changed 
instantly from land-bird to sea-bird by the touch of 
an electric switch. And due to its low center of gravity 
and the pontoon protection under the propeller, it is 
seaworthy even in the roughest of waters. 

The builders of this sturdy craft demanded the best 
in finishes, of course — Valentine’s! All metal parts are 
finished with Valentine’s Navy Gray Alumaloyd En- 
amel. Mr. A. P. Loening, Vice-President of the Loen- 
ing Company, writes “Not only has your Enamel 
stood up well, but the fine finish which it gives to the 
machine has been very favorably commented upon.” 
Leading designers and builders everywhere, are 
finishing their planes and sea craft with Valentine’s 
Varnishes and Enamels. For the name Valentine on 
finishing materials stands for service and durability 
that cannot be equalled. 


The photograph abate shows the new 
Loening Amphibian emerging from its 
hangar. This entirety new type of Ameri- 
can metal airplane has for the past year 
been undergoing secret development at the 
Loening plant in New York City. 
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The Plane 

You Have Been Waiting For 



Sworn Performance 


PRICE $3.500.. F.O.B. WICHITA 

THE TRAVEL AIR MFG. CO. 

Wichita, Kansas 
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have been used by the 

U. S. Nnvy and War 
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planes. 

L. W. Ferdinand «c Co. 
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» Tf TAN I NE> 

TITANINE, Inc. 

UNION, UNION COUNTY, N. J. 

Contractor » to U. S. Government 


THE LONG ARM OF ADVERTISING 


This from a dealer in aviation material and supplies in 
California whose regular classified advertisements in 
AVIATION ( published in New Yortg ) extends his 
market to the entire United States. The continued 
growth of AVIATION Classified and Aircraft Service 
Directory advertising is the real index to the growth of 
commercial aviation in the U. S. 

AVIATION ADS will do the same for you 

W'rila for Information 


o Advertisers, Please Mention AVIATION 
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RUNNING LIGHTS 


CLEVELAND AEROPLANE SCHOOL 
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CLEVELAND. ( 


—PETREL MODEL FIVE— 

— Supcr-Perfonn.nce In the 3 Sealer Clue— 

■ — Seaplane or Lnndplane lo Suit Your deiiret — 

—Air Cooled or Water Cooled Motor.— 

Details on Models Four & Five gladly furnished on request 

HUFF DALAND AERO CORPORATION 

OGDENSBURG, N. Y. 


, Send for our Catalogue. 


WE HAKE A SPECIALTY OF 

Curtiss Airplanes, Motors and Parts 

You will find that our goods 
are reliable and our prices right. 

G. S. IRELAND, CURTISS FLYING FIELD 
GARDEN CITY, N. Y. 


THE SUPER RHONE RADIAL ENGINE 

(QUICK TYPE) 

120 H.P. at 1SOO R.P.M., Aircooled 320 pounds 

FULL LINE LE RHONE PARTS. 

TIPS & SMITH 

P.O. BOX 153 HOUSTON. TEXAS 

EDWARD P. WARNER 

Consultant in Aeronautical Engineering 
Commercial Operation of Aircraft. 
Mass. Institute of Technology 
Cambridge. Mass. 
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LUDINGTON EXHIBITION COMPANY 

Sport Farm an Ships 
Aerial Taxi Service 

Exhibition Hying 

Office: 810 Atlantic Bid*. Flyinj from Pine Valley, N. i. 

PHILADELPHIA PINE VALLEY. N. J. 


WANTED 

8 Passenger Cabin. Also high left monoplane 
wing designed for Canuck. 

Write at once. 

Turgeon Aircraft Service -- 195 Holland Street 


The Reed Propeller ( Patented ) 
Foreign Department 

S. LICENSEES— Curtiss Aeroplane & Motor Coi 
trout. I) S SPEED RECORD — 1SS4 — litres, Pram 


craft Engine Design and Development 

GLENN D. ANGLE 

Consulting Engineer 

5-151 General Motors Budding, 


PARAGON PROPELLERS 

BETTER THAN EVER 

Paragon Engineers, Inc. 

Baltimore, Maryland 


GROWING FAST 

You will seo from this and recent imue. of AVIATION that tin 

AIRCRAFT SERVICE DIRECTORY 

i. expanding all tha time. There is ana reaaon only for due— 
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BELLANCA 


ANSALDO CABIN PLANE— Like New. 

DAYTON WRIGHT “CHUMMY”— 0X5 Motor. 

THE RINEHART WHELAN COMPANY 
SOUTH FIELD DAYTON, OHIO 


LIBERTY MOTOR OWNERS 


HASKELITE 


Over four hundred square feet of HASKELITE Waterproof 
Plywood i> used on all United State. Air Mail planes. 

Use the best and order HASKELITE 

HASKELITE MANUFACTURING CORPORATION 

113 WEST WASHINGTON STREET CHICACO. ILLINOIS 


CLASSIFIED ADVERTISING 


FOR SALE: Hisso Standi 
l.loo. OX5 Jenny, Good flyii 
>X5 motors and parts. E. D. 1 
>nn Antonio, Texas. 


1 350 H.P. Good as 
derson, 130 Crol'ton A' 


FOR SALE: First Class Curtiss Sea Gull, KG Motor 
I ‘I my. OX5 motor; bargain to quick buyer. Pilot to inves 
1 I c,1 P'tnl half interest m Jenny, passenger living basis 
■Il.lress John Morton, 287 W, 23rd Street, New York City 

LEARN AVIATION! Flying, mechanical and home 
siiily courses. Expert instructors, good * 

jr'-nt opportunity for y — " " 

'ey Aircraft Co., Peoria 


e for free catalog. Var- 


EXPERT CONSULTANT 

1 , Construction and Production Problem 


Good Airplanes for Sale at Reasonable Prices 


SOUTHERN AIRWAYS, Inc. 


FDR SALE: Cameras, Eastman Hawkeye Aerial. L type, 
' 5 plate, 10 inch focal length, complete with lens, all in 
t".l wooden box with magazines and accessories. Henry K. 
"rt. Widener Bldg., Philadelphia, Pa. 


WANTED: Position as aviator or engineer. Served with 
Lafayette Esquadrille and U. S. Air Service. Graduate of 
Massachusetts Institute of Technology. Capt. Wil-Lord N. 
Mohlar, Box 333 AVIATION. 

FOR SALE: Oriole K-G just like new. Motor overhauled. 
Ship located at Buffalo. N. Y. Bargain for $1200.00. Roy 
Larsen, Larsen, Wisconsin. 

FOR SALE— Avro 4 place new $750. Boeing seaplane 
new $095. New SO LoRhones $50. 120 LeRhones and 

Clcrgets new $100. Guaranteed OX $125. Liberty Six $450. 
Propel ers for SO LoRhone, OXX6, and 120 LeRhone 100 
Gnome $5 to $20. Spark plugs Bethlehems $.15, $100 per 
1000. Bethlehem Mica $.25. Special plugs for rotary 
$.05. Aeroplane paint, olive drab oil and fireproof 
gal. . Best aeroplane spar varnish $3.70 gal. No. 2 
$2.70 gab Aeroplane fabric $.65. $.55. and $.45 per 


grade 11 
to $5 p 


a $.25. 


a bolts with n 


o $3 


d 3/16 $20 per 

oune nose raimc lined, $.30 foot. Control cable $8 100 feet. 
Famous North piston rings any size guaranteed to give 25 to 
50 more revs, nnd save oil, $.45. Castor oil CP pure barrel 
lots $1.05 gal. Full stock of parts for Avros and Rotary 
motors. 10 % packing and shipping charge and 10% with 
order. We are in the market for some DH wheels and tires 
nlso n few cheap ships. What have yon to offer? Toledo 
Aircraft Co., 403 Winthrop St., Toledo, O. 

Advertisements inserted regularly in AVIA- 
TION'S Aircraft Service Directory pay for them- 
selves many times over. 


o Advertisers , Pleat 
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Take Advantage of This Offer 


Five Dollars Worth for $4.00 


We have left from an edition of 5,000 a few copies of WHO’S WHO IN 
AMERICAN AERONAUTICS. To clear our shelves and make way for the new edition 
of WHO’S WHO which is now in preparation, we will mail, postpaid as long as the 
supply lasts, a copy of this valuable reference book 

Free with each new subscription to AVIATION 

(at 14.00 in tha U. S-. Canada and Mexica $5.00, other foreign $6.00) 


While this offer lasts you may secure AVIATION for a year (52 issues) at the regular 
subscription rate and WHO’S WHO IN AMERICAN AERONAUTICS, (the regular 
price of which to everyone has been $! .00) for the cost of a subscription alone. 

Who's Who contains nearly a thousand biographies of those prominent in American Aeronautics, 
hundreds of photographs, valuable statistical information, organization and directory of the Army 
Air Service. Bureau of Aeronautics. Navy Department. Air Mail Service and other important 
organizations. 

AVIATION is the only American publication which gives each week a review of the important 
news of aeronautics throughout the world; photographs and descriptions of the latest machines and 
independent editorial expression on the problems and progress of flying in the United States. 

You need AVIATION to keep in touch with big new developments this year, and you will, find 
WHO'S WHO a valuable supplement to your reading. 

This is an offer of genuine value but it is limited to only about 1 00 new subscribers. 

So Send In The Coupon Now 


GARDNER PUBLISHING CO. 

225 Fourth Avenue. New York. 

For the enclosed dollars ($4.00 in U. S.. $5.00 in Mexico and Canada, other foreign. 

$6.00) send me postpaid a copy of Who's Who in American Aeronautics and the next 52 issues 
of AVIATION, in accordance with your special offer. 
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CATCHING UP 
WITH EUROPE 

D O we lag behind Europe in the 
matter of commercial flying? 

Of course they enjoy Government sub- 
sidies which help in both routes and rates. 

But when the news comes in, as it did re- 
cently. that a group of Bankers and ex- 
ecutives from Hawaii had flown in a 
squadron of Martin Planes to one of the 
outlying Islands where their business 
interests called them, it strikes not only a 
news note, but it inspires the feeling that 
perhaps after all we are on our way, and 
not so far behind as you might think. 

Because a flight like this, while in no way 
spectacular, is good plain every day 
evidence of the ease, speed and safety 
with which Martin Planes fly across land 
or sea where no rails are laid. 


THE GLENN L. MARTIN COMPANY 

CLEVELAND, OHIO 

Builders of Quality Aircraft since 1909 
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BOEING PURSUIT 


Recognized by Military Services as the Finest Single 
Seater Fighter in the World 


The ORIGINAL combination of : 

An Underslung Sloping Core Radiator ; 

A Small Body properly arranged ; 

A Semi-thick Airfoil Section of True Contour throughout 
the entire length of both the Small Elliptical Lower 
Wing and the Larger Tapered Upper Wing: 

A Single Bay Biplane with external brace wires in Front 
Truss Only: 

An ideal proportioning of Unbalanced Control Surfaces, 
giving unprecedented ease and range of control. 

DESIGNED IN THE YEAR 1922: PRODUCED AND FLOWN EARLY IN THE YEAR 1923 


BOEING AIRPLANE COMPANY 

SEATTLE. WASHINGTON 



